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Abstract 
This  study  was to determine the significant difference in motivation to learn 
chemistry of students before and after the use of acid-base virtual laboratory of those 
between students who use acid-base virtual laboratory in practicum activity and who 
do not of those if prior knowledge is statistically controlled. 
This study was research experiment with one factor design, two variables, and 
one co-variable. The factor is learning media, the variables are motivation and 
learning achievement, the co-variable is prior knowledge. Two samples are 
experiment and control classes. The data were collected by documentation technique, 
test, and questionnaire. The difference of motivations and achievements use analyzed 
using paired sample t-test, independent sample t-test, and covariant test.  
The results showed that there is any significant difference in the motivation of 
students before and after the using of acid-base virtual lab, there is no significant 
difference in the increasing of motivation to learn chemistry or not between the 
students who used acid-base virtual lab in practicum activity with who did not, and 
there is no significant increasing in achievement and motivation to learn chemistry if 
prior knowledge is statistically controlled. 
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INTRODUCTION 
Education is a conscious and 
deliberate effort to create an 
atmosphere of learning and the 
learning process so that students are 
actively develope the potential for 
theirself to have the spiritual power of 
religion, self-control, personality, 
intelligence, character, and skills that 
they needed, society, state and nation  
(UU Sisdiknas, 2003). One of the 
efforts is the implementation of 
education through the learning process. 
The learning process is the interaction 
between teachers and students where 
students also have to play an active 
role during the learning process. 
One of the problems faced by the 
world of education is the lack of a 
learning process (Sudarman, 2007). 
This is an issue in all subjects in 
school including chemistry. 
Understanding the concept of learning 
chemistry is not enough to have just 
delivered in the form of theory only, 
but must be supported by a real 
experience of the students and makes 
learning more meaningfull. 
Virtual Laboratory is a system 
that can be used to support the 
conventional laboratory (Hendra Jaya, 
2012). The use of laboratory models is 
beneficial when the practicum 
obviously did not possible to conduct 
due to particular constraints. Thus, the 
virtual laboratory provide 
opportunities for the students to 
perform chemistry laboratory in the 
absence of real laboratory. This study 
uses crocodile chemistry 605 software 
which was published by the Crocodile 
Licence.ltd. The software provides 
variety of tools and materials for 
practicums activities and its functions, 
the chemical reactions and the 
molecule geometry so that students can 
perform chemistry learning through 
virtual practicum without having to be 
in a real laboratory. 
The purpose of this study is to 
determine whether there is any 
significant difference in motivation to 
learn chemistry or not before and after 
the using of acid-base virtual lab of 
grade XI students of SMA N 1 Sewon 
Bantul semester 2 academic year 
2015/2016, to determine wheter there 
is any significant increasing in 
motivation to learn chemistry or  not 
between the students who use acid-
base virtual lab in practicum activity 
and who do not, and to determine 
wheter there is any significant 
difference in learning achievement or 
not between the students of grade XI 
SMA N 1 Sewon Bantul semester 2 
academic year 2015/2016 if prior 
knowledge is statistically controlled. 
RESEARCH METHOD 
The method used in this study 
is an experimental method which aims 
to determine the effect of a treatment 
to research subject. The study design is 
experiment with the one-factor, two-
samples, two variables and one 
covariate. One factor is the effect of 
the use of virtual learning laboratory of 
acid-base chemistry grade XI science 
on achievement and motivation 
learning chemistry of students. Two 
samples are experimental class and 
control class. Experimental class is the 
class that was given treatment of 
virtual labs application to students. 
Control class is the class that was 
given treatment of real laboratory to 
students. Two variables are chemistry 
learning achievement and motivation 
to learn chemistry. One covariate as 
chemical control is the prior 
knowledge of students in the form of 
chemistry final examination mark of 
grade XI at odd semester. 
The population in this research 
were the students of grade XI science 
program of SMA Negeri 1 Sewon 
Bantul semester 2 academic year 
2015/2016. The amount of a whole 
population were 59 students and 
divided into two classes, called control 
class and experiment class. The 
sampling technique is purposive 
cluster sampling, where two classes  
taken have similar an average value 
and all the students in the class were 
treated as the research sample. 
Experimental class is a class that was 
given treatment of virtual labs on 
laboratory activities of acid-base 
material. While control class is a class 
that was not given treatment such as 
the use of virtual labs on laboratory 
activities of acid-base material. 
The measurement of chemistry 
learning achievement used post test 
with 25 questions and validated 
theoretically and empirically. While 
the motivation of chemistry learning 
used motivation questionnaire 
accompanied by five alternative 
answers. The measurements were 
made according to Likert scale where 
the positive questions scored 5 (SL), 4 
(SR), 3 (KD), 2 (A), 1 (TP) and the 
negative question has a score of 1 
(SL), 2 (SR), 3 (KD), 4 (A), 5 (TP). 
The questionnaire was validated 
logically. 
RESULTS DAN DISCUSSIONS 
The virtual laboratory is a 
series of laboratory equipment in the 
form of software computer-based 
interactive multimedia and can 
simulate the activity in the laboratory 
as if the user is in the actual laboratory. 
By this students are trained to think 
and perform virtual experiments. In 
this research, researchers try to 
investigate the influence of the 
application of acid-base virtual 
laboratory on the learning achievement 
and motivation of grade XI students of 
SMA Negeri 1 Sewon Bantul. 
The results of the initial 
motivation and prior knowledge were 
then tested by using SPSS 16 for 
windows to recognize that these two 
classes under normal circumstances 
and homogeneous. Normality test 
showed that significancy degree for 
experiment class are 0.526 for initial 
motivation and 0.376 for prior 
knowledge. Whereas for control class 
are 0.116 for initial motivation and 
0.568 for prior knowledge. 
Homogeneity test showed that 
significancy degree is 0.262 for initial 
motivation and 0.345 for prior 
knowledge. The significance result of 
normality and homogeneity test were 
greater than 0.05, so that it can be 
stated that the two classes are normally 
distributed and homogeneous. 
Paired sample t-test showed 
significancy degree 0.00 for 
experiment calss and 0.031 for control 
class. It showed that there was 
significant increase for experiment 
class and no significant increase for 
control class. Independent sample t-
test showed significancy degree is 
0.129 that means there is no significant 
difference in motivation to learn 
chemistry between students who use 
acid-base virtual laboratory and who 
do not. While the anacova test showed 
significancy degree 0.908 that means 
there is no significant difference in 
academic achievement between 
students of class XI who use acid-base 
virtual laboratory who do not if the 
prior knowledge is statistically 
controlled. 
CONCLUSION 
The use of  acid-base virtual labs 
increase motivation and achievement 
of the students. There are significant 
difference in the motivation of grade 
XI science students before and after 
the using of acid-base virtual lab of 
SMA N 1 Sewon Bantul semester 2  
academic year 2015/2016 and no 
significant difference in motivation to 
learn chemistry between students who 
use acid-base virtual laboratory and 
who do not. While for chemistry 
learning achievement there is no 
significant difference between students 
of class XI Semester 2 who use acid-
base virtual laboratory who do not if 
the prior knowledge is statistically 
controlled. 
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ABSTRAK 
 Penelitian ini bertujuan untuk mengetahui ada tidaknya perbedaan 
motivasi belajar peserta didik yang signifikan sebelum dan sesudah diberi 
perlakuan penerapan virtual lab pada kegiatan praktikum, ada tidaknya perbedaan 
peningkatan motivasi belajar kimia peserta didik yang signifikan yang 
menggunakan virtual lab dengan peserta didik yang tidak menggunakan virtual 
lab pada kegiatan praktikum, ada tidaknya perbedaan pengaruh penggunaan 
virtual lab terhadap peningkatan prestasi dan motivasi belajar kimia peserta didik 
jika pengetahuan awal dikendalikan secara statistik. 
 Penelitian ini termasuk penelitian eksperimen dengan desain satu faktor, 
dua sampel, dua variabel dan satu kovariabel. Satu faktor yang dimaksud adalah 
pengaruh penggunaan laboratorium virtual pada pembelajaran kimia asam basa 
kelas XI terhadap prestasi dan motivasi belajar kimia peserta didik. Dua sampel 
yang digunakan adalah kelas eksperimen dan kelas kontrol. Kelas yang diberikan 
perlakuan berupa penggunaan laboratorium virtual kepada peserta didik disebut 
kelas eksperimen sedangkan kelas yang tidak diberi perlakuan penggunaan 
laboratorium virtual disebut sebagai kelas kontrol. Dua variabel yang dimaksud 
adalah prestasi belajar kimia dan motivasi belajar kimia. Satu kovariabel 
kendalinya adalah pengetahuan awal kimia peserta didik yang berupa nilai UAS 
kimia kelas XI semester 1. Pengumpulan data dilakukan dengan teknik 
dokumentasi, soal, dan angket. Data mengenai motivasi dan prestasi belajar 
dianalisis menggunakan uji-t sama subjek, uji-t beda subjek, dan uji anakova. 
 Hasil penelitian menunjukkan ada perbedaan motivasi belajar kimia 
peserta didik yang signifikan sebelum dan sesudah menggunakan virtual lab, tidak 
ada perbedaan peningkatan motivasi belajar kimia peserta didik yang signifikan 
antara peserta didik yang menggunakan virtual lab dengan peserta didik yang 
tidak menggunakan virtual lab, dan tidak ada perbedaan prestasi belajar yang 
signifikan antara peserta didik yang menggunakan virtual lab dengan peserta didik 
yang tidak menggunakan virtual lab apabila pengetahuan awal dikendalikan 
secara statistik. 
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ABSTRACT 
This  study  was to determine the significant difference in motivation to 
learn chemistry of students before and after the use of acid-base virtual laboratory 
of those between students who use acid-base virtual laboratory in practicum 
activity and who do not of those if prior knowledge is statistically controlled. 
This study was research experiment with one factor design, two variables, 
and one co-variable. The factor is learning media, the variables are motivation and 
learning achievement, the co-variable is prior knowledge. Two samples are 
experiment and control classes. The data were collected by documentation 
technique, test, and questionnaire. The difference of motivations and 
achievements use analyzed using paired sample t-test, independent sample t-test, 
and covariant test.  
The results showed that there is any significant difference in the 
motivation of students before and after the using of acid-base virtual lab, there is 
no significant difference in the increasing of motivation to learn chemistry or not 
between the students who used acid-base virtual lab in practicum activity with 
who did not, and there is no significant increasing in achievement and motivation 
to learn chemistry if prior knowledge is statistically controlled. 
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